We calculate, in the framework of stochastic quantization, the one-loop-divergent part of the gluon self-energy and the triple-gluon vertex of pure Yang-Mills field theory, with an arbitrary choice of the stochastic gauge-fixing parameter. This allows us to check that the strong conditions imposed by renormalizability are satisfied up to one-loop order. We compare our results with those corning from the Faddeev-Popov theory and discuss the relationship between both approaches in the equilibrium limit.
Analogously, the four-leg vertex (co independent) takes the form
Once we have introduced these objects, the triple-gluon vertex (with external momenta p;, frequencies co;, color indices a;, and Euclidean indices p;, where i = 1,2, 3 and we assume g, p;=0 and g;co;=0) can be written in zeroloop order as (0)a&a2a3 I 3p&@~3 (pl~colip2~c02 p~3~~3)
(ij kl) i,j,k, l = 1,2, 3, 4 As will be discussed below, it is useful to rewrite the free propagator
in the following way:
Surprisingly, this tensor satisfies N"»(p, cu) V»p(p, -co) = -5"p . (9) III. GLUON SELF-ENERGY AND
TRIPLE-GLUON VERTEX TO THE ONE-LOOP ORDER
It is useful to recognize the tensorial structure of the vertices before computing them. Although some of the properties stated here are also true in higher orders, we shall limit ourselves to one-1oop order.
It is easy to show that the divergent part of the selfenergy (or two-leg vertex) and the three-gluon vertex have Because of Eq. (7) the propagators may be written as the product of two tensors such as Eq. (8) 
J In this particular case, the zero-loop approximation depends on all possible objects that satisfy the previous requirements, so that no restrictions are imposed by (10) in order that the theory will be renormalizable.
We have three constants in (10), namely, y, a, and the field strength, which can be adjusted in such a way that oneloop divergences will be absorbed.
For the three-gluon vertex I 3 (see Fig. 2 Fortunately this problem can be adequately treated with several methods. In general, the difficulties coming from the denominator increase slowly enough to allow the computation of complex diagrams. Surprisingly, in spite of being the integration process almost independent of the form of the numerator, its mere calculation is more involved. For this reason, the extensive use of (8) plays a fundamental role.
There is only one diagram (see Fig. 1 
As was to be expected, the structure of [I I)" ]d;" is similar to that of I 3 ', a fact that can be interpreted as a check of the renormalizability of the theory. Remarkably, this structure is only recuperated when the contributions of 
IV. RENORMAI. IZATION CONSTANTS AND WARD IDENTITIES
As we have shown in Eqs. (13) and (14), the one-looporder contributions of the gluon self-energy and three-leg vertex diverge when D~4. As expected, the divergent parts have the same tensorial structure as in the tree approximation. Then it is possible to introduce the bare parameters in such a way that we end up with finite (renormalized) Green's functions. In the case of the I 3 vertex there are four renormalization constants to be introduced, Zq, Zg, Z~, Z, while there are only three terms [see (14)] which diverge. On the other hand, we can introduce three (new) renormalization constants Z q, Z z, Z ' for the I 2 vertex (inverse propagator) that absorb the three divergent terms in I 2" [Eq. (13)]. It is the gauge invariance of the theory that makes equal, through the Ward identities, the renormalization constants needed for y, A and e in I 2 and I 3, respectively.
To be more specific, we have to determine the values of a set of constants Z~, Z~, Z~, and Z~such that It is to be remarked that the gauge independence of Zã nd Z~, and consequently of the universal functions associated with these constants, was proven previously in Ref.
11.
A difFerent but equivalent approach was used in Ref.
12. It consists in the addition of eight counterterms in the Lagrangian with their corresponding renormalization constants. They can be reduced to four independent quantities by using four Ward identities. 6(1+a)
V. THE EQUILIBRIUM LIMIT
17+26' 3(1+a) Fig. 2(c) .
The expression that we obtain for the complete oneloop-order divergent contribution to the amputated threeleg vertex is, in the e~O limit, 
